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AHHOTai^Mn. B AaHHOH pa6oTe paccMaTpHBaBDTCH CTaTHCTHHecKHe mbtoah 
ori;eHHBaHH5i xapaKTepHCTHK MaTeMaTHHecKoii moasah nepKOAJiii;Hn ysAOB. 
npenMym;ecTBa npeAAaraeMoii mbtoahkh ASMOHCTpHpyjOTCH Ha npHMepe bh- 
HHCAeHHS HHTepBaAbHoii OLi;eHKH MaccoBoii (JjpaKTaAbHOH pasMepHOCTH no 
Bbi6opoiHOH coBOKynHOCTH nepK0A5m;H0HHbix KAacTepoB, 4)opMnpyeMoii c 

nOMOmjbK) MeTOAa CTaiHCTHHeCKHX HCnblTaHHH. 
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TaAbHail paSMepHOCTb. 
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1. BseAeHne 

B KAaccH'qecKOM onpeAeAeHHH KpHTH^ecKoro SBAeHHa ochobhoh 
aKii,eHT AGAaeTca Ha onHcaHHH noBeAeHHa Bein;ecTBa b OKpecTHOCTH 
TOHKH c|)a30Boro nepexoAa. HpH 3tom, ecAH o6'i>eM hoboh c|)a3bi yBe- 
AHHHBaeTca nocTeneHHO, to roBopai o cfsasoBOM nepexoAe nepBoro po- 
Aa, ecAH 7Ke cocyin;ecTBOBaHHe AByx c|)a3 HCKAioHeHO h npoEi,ecc HMeeT 
CKaHKOo6pa3HbiH xapaKTep, to penb hast o c|)a30B0M nepexoAs BToporo 
poAa |1 . C 6oAee o6in;HX no3HEi,HH KpHTHHecKHe SBAeHHa xapaKxepn- 
3yiGT npoE,ecc nepexoAa neKOTopoH CHCTeMBi h3 oahofo ycTOHHHBoro 
cocToaHHS B APyroe, a o npHHaAAe:!KHOCTH SToro nepexoAa k nepBO- 

My HAH BTOpOMy pOAy MO:«HO rOBOpHTb B 3aBHCHM0CTH OT Toro, KaK 
6bICTpO OH HpOHCXOAHT. OaHOH H3 BajKHblX OCo6eHHOCTeH c|)a30BbIX He- 

pexoAOB BToporo poAa SBAaeTca CB^sst npoEi;ecca c|)opMHpoBaHHH: hoboh 

c|)a3BI C HHAHBHAyaAbHblMH c|)AyKTyaD;HH:MH, KOTOpbie B OKpeCTHOCTH 

KpHTHHecKOH TOHKH npHo6peTaiGT KoppeAHpoBaHHbiH xapaKTep c pa- 

AHyCOM KOppeAa:D;HH, COnOCTaBHMbIM C pa3MepOM CHCTeMbl. 

MaTeMaTHHecKaa Teopna nepKOAaE,HH 3aHHMaeTca: H3yHeHHeM TaK 
Ha3biBaeMbix reoMeTpHHecKHX c|3a30Bbix nepexoAOB na B3BeineHHbix opn- 
eHTHpoBaHHbix OAHopoAHbix rpacfjax (b npocTeHineM CAynae na peinei- 
Kax). Ochobhoh oco6eHHOCTbK3 nepKOASDjHOHHbix peineTOK SBAaeTca 

3aBHCHM0CTb BeCOBblX K03c|)c|)HD;HeHT0B BepniHH h/hAH fiJT OT HpO- 

CTpaHCTBeHHoro H BeposTHOCTHoro pacHpeAGAeHHa HceBAocAyqaHHbix 

HHCeA. B COOTBeTCTBHH C HpHHSTOH B TeOpHH HepKOASI^HH TepMHHO- 

AorneH, pe6pa rpaijia Ha3biBaK3T CB^ssmm, ero BepniHHbi — y3AaMH, 

a OCHOBHblMH o6'beKTaMH H3yHeHHH: SBAaiGTCH: CBa3aHHbie HOAMHOJKe- 

CTBa y3A0B peineTKH, Ha3biBaeMbie KAacTepaMH. B noAo6HOH CHCTeMe 
c|)a30BbiH nepexoA BToporo poAa cooTBeTCTByeT nosBAenHK) nepKOAS- 
DjHOHHoro KAacTepa, pa3Mep KOToporo noTeHD;HaAbHO 6ecK0HeHeH. B 
orpaHHHeHHOH o6AacTH TaKOH KAacTep HAeHTHc|)HD;HpyioT HO pa3Mepy, 
cooTBeTCTByioin;eMy pa3Mepy Been nepKOAaEi;HOHHOH peineTKH. 

^Aa peaAH3an,HH BCeX OHHCaHHblX B AS-HHOH CTaTbe aAropHTMOB 
6bIAa HCnOAb30BaHa CB060AHaa CHCTeMa CTaTHCTHHeCKOH o6pa6oTKH 

AaHHbix H HporpaMMHpoBaHHS GNU/R |2 , B03HHKinaa b 1993 roAy 
KaK CBo6oAHaa aAbTepnaTHBa H:3biKa S, pa3pa6oTaHHoro b KOHD;e 1970- 
X roAOB B KOMHaHHH Bell Labs CHen,HaAbHO /\ak peineHHa 3aAa"q BbiHHC- 
AHTeAbHOH CTaTHCTHKH. IIo 3aMbicAy ee C03AaTeAeH, CHCTeMa R aoa:!k- 
Ha 6biAa o6AaAaTb AerKO pacinnpaeMOH MOAyAbHOH apxHTeKTypoH npn 
coxpaneHHH 6bicTpoAeHCTBHa, npHcyin,ero nporpaMMaM, HanncaHHbiM 
Ha FORTRAN. 

B HacToamee BpeMS c6opKH CHCTeMbi R cymecTByroT ^ak HaH6o- 
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Aee pacnpocTpaHeHHbix ceMeiicTB onepaii;HOHHbix CHCieM: Apple Mac 
OS X, GNU/Linux h Microsoft Windows, a b pacnpeAeAeHHbix xpa- 
HHAHin;ax CHCieMbi R no cocToaHHio na cepeAnny anpeAS 2011 roAa 
AOCTynHM cbo6oahoh sarpysKH noHTH 3000 naKeioB pacninpeHHa, 
opneHTHpoBaHHbix Ha cnen,H4)HHecKHe saAann o6pa6oTKH Aannbix, bo3- 
HHKaiomjHe b c|)HHaHCOBOM anaAHse, reneTHKe, skoaophh, c|3apMan,eBTH- 
Ke H MHornx Apyrnx npHKAaAHbix o6AacTa:x js] . Ms y"qe6H0H AHTepaiy- 
pbi Ha pyccKOM asbiKe no HcnoAbsoBaHHio CHCTeMbi R Mo:«HO yKasaTb 
Ha noco6He ^ , BbinieAniee b nponiAOM roAy. 

2. l/l30TponHa5i nepKO/uiuMJi y3;iOB 

OAHa H3 npocTenniHX MOAeAen HeKoppeAnpoBaHHoii nepKOAHn;zH 
noAynaeTca na nsoTponnoH KBaApaiHOH pemeiKe [0,1]^ npn BSBemn- 
BaHHH ee ysAOB CTaHAapiHon paBHOMepno pacnpeAeAeHHon nocAeAo- 
BaTeAbHOCTbK) nceBAocAyqaHHbix HHceA Uxy ~ U[0,1). CociaB noA- 
MHo:«;ecTBa ysAOB KAaciepa onpeAeAHeica: HTepan,HOHHOH npon;eAypoH 
cpaBHeHHS nceBAocAynanHbix HHceA Uxy < p, cooTBeTCTByioiUHX ys- 
AaM (a;, y) ns eAHHHHHon OKpecTHOCTH TeKyin;ero noAMHo:«ecTBa {{x, y)}, 

C c|)HKCHpOBaHHbIM HHCAOM < p ^ 1 , COOTBeTCTByiOTLIjHM OTHOCHTeAb- 
HOH AOAe AOCTHJKHMblX ySAOB nepKOAH:n,HOHHOH peineTKH. YAOBAeTBO- 

pHiomiHe yKasaHHOMy nepaBencTBy ysAbi (JiopMnpyroi na peineiKe KAa- 
CTepbi, npeACTaBA5iiom;He co6oh peaAH3an;zH nceBAocAynanHoro nepKO- 
Aan;HOHHoro npon;ecca. 




0.0 0.2 0.4 0.6 0.8 x 0.0 0.2 0.4 0.6 0.8 x 



Pmc. 1. THHHHHHe peaAH3aii,HH KAacTepoB npH nepKOAHUjHH H3 (0,5; 0,5) na 
KBaApaTHOH H30TponHOH pemeTKe npH p = p^ — 0,02 (cAesa) h p = pc + 0,02 
(cnpasa) 
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Ha pHC.[T]xopoino bhaho, hto npH aoab aocth:«;hmeiIX ysAOB, MeHB- 
ineH HeKOToporo KpHTH^ecKoro SHaneHHa p = Pc — 0,02, rAe pc = 
= 0,592746 . . ., nepKOAaujHOHHbiH npoii;ecc SBAaeTca orpaHHHeHHBiM, a 
npa AOAe aocth:!khmeix ysAOB, 6oAbineH KpHTH^ecKoro SHaneHHa p = 
= Pc + 0,02, — pacnpocTpaHHeTCH no Bceii peineTKe. PeaAH3aii,Ha aA- 
ropHTMa nocTpoeHHS noAo6Hbix KAacTepoB aas nAOCKoii KBaApaiHOH 
HSOTponHOH peineTKH noKasan b AHCTHHre 1. 



/iMCTMHr 1. HocTpoeHHe KAacTepa ysAOB Ha KsaApaTHoii HSOTponnoii pemeTKe 



psi20 <- functioii(x=129, p=0. 592746, 




sst=(x*x+l)/2, trg=c(), 


label=2) { 


acc <- array (runif (x*x) , c(x,x)) 




acc[sst] <- label 




acc[c(l,x),] <- acc[,c(l,x)] <- label 


+ 0.001 


repeat { 




acc[sst <- unique (c( 




sst[acc[sst - x] < p] - X, 




sst[acc[sst - 1] < p] - 1, 




sst[acc[sst + 1] < p] +1, 




sst[acc[sst + x] < p] + x))] 


<- label 


if (length(sst) < 1) break } 




returii(acc) } 





B KanecTBe apryMeHTOB c|)yHKii;HH "psi20()" HcnoABsyKJTca CAe- 
AyK)in;He nepeMeHHbie: "x" — AHHennbiH pasMep peineTKH; "p" — aoas 

AOCTH:!KHMbIX ySAOB peineTKHj "sst[]", "trg[]" — BeKTOpbl HHAeKCOB 

AAH CTapTOBoro H E,eAeBoro noAMHOJKecTB; "label" — KAacTepnaa MeT- 
Ka. B npori,ecce BbinoAHeHHS c|)yHKri,HH "psi20()" c|3opMHpyeTca: Asy- 
MepHbiH MaccHB "acc[,]", HSHanaAbHO sanoAHseMbiH nceBAocAynaH- 
HbiMH HHCAaMH Uxy CO CTaHAapTHbiM paBHOMepHbiM pacnpeAeAeHHeM, 
a SAeMeHTbi, cooTBeTCTByiomHe ciapTOBOMy noAMHo:!KecTBy, noMena- 
KJTca MeTKOH "label". SaieM, Ha 6a3e i],HKAa c nociycAOBHeM oprann- 
syeTca HTepaii;HOHHbiH npoE,ecc b xoAe KOToporo ysAbi, npHHaAAejKa- 
in;He eAHHHHHOH OKpecTHOCTH TeKymero ciapioBoro noAMHOJKecTBa h 
yAOBAeTBoparomHe ycAOBHio Uxy < p, noMenaKiTca: saAaHHOH MeiKOH 
"label" H (JiopMHpyioT HOBoe ciapTOBoe noAMHo:«ecTBO aas CAeAy- 
KJinjeH HTepaDjHH. TorAa, nosBAeHHe na onepeAHOH HTepaE,HH BeKTopa 

"sst []" HyAeBOH AAHHbl OSHa^aeT BBIXOA H3 Ei;HKAa H BOSBpaT MaccHBa 

"acc[,]" B KanecTBe pesyAbiaia c|)yHKD;HH "psi20()". 
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3. CiaTMCTMHecKoe oueHUBaHne xapaKiepucTHK 
pea/iii3aL4iiii K/iacrepoB 

CiaTHCTHHecKH caMoac|)c|)HHHbiM HasbiBaioT MHoacecTBO, AonycKa- 
ioin;ee pa36HeHHe na KoneHHoe hhcao HenepeceKaKJmHxca noAMHo:!KecTB, 

06AaAaK>in;HX CTaiHCTHHeCKHMH XapaKiepHCTHKaMH, HAeHTHHHBIMH HC- 

xoAHOMy MHOJKecTBy c TOHHOCTbK) AO HeKOToporo ac|)c|)HHHoro npeo6- 
pasoBaHHS. Oahoh h3 BajKHeHinHX CTpyKTypHbix xapaKiepHCTHK no- 
Ao6Horo MHo:!KecTBa |5 SBAaeTca MaccoBaa c|)paKTaAbHaH: pasMepHOCTb 
del, onpeAGAaeMaa MeTOAOM HaHMeHbinnx KBaApaTOB aAh: eAHHHHHOH 

peaAH3aEI,HH nepKOAai^HOHHOrO KAaCiepa KaK K03c|3c|)HEI,HeHT AHHeilHOH 

perpeccHH AorapniJiMa HHCAa ysAOB KAaciepa Ui , noKpbiBaeMbix KBaA- 
paTOM TeKymero pasMepa r^, k AorapHc|)My SToro pasMepa (In r^, In rii): 

k 

Inrii = del Inri + dco + fici, ^ (1) 

i=l 

TAe fici — MHHHMHSHpyeMbie MeTOAOM HaHMeHbniHX KBaApaTOB OTKAO- 
HeHHa SMHHpHHeCKHX TOHeK OT AHHHH perpeCCHH. U^eHTpOM CHMMeT- 

pHH noKpbiBaKimero MHOJKecTBa SBAaeTca E,eHTp Mace anaAHSHpye- 
Moro KAacTepa, onpeASAseMbiH no Bbi6opoHHbiM cpeAHHM KoopAnna- 
TaM ero ysAOB. A-^^ noKasaHHbix na pHc.jljKAacTepoB CTapTOBoe noA- 
MHOJKecTBO pacnoAOJKeno b tohkc (0,5; 0,5) h o6o3HaHeHO chmboaom 
"o", a E,eHTpbi Mace KAacTepoB pacnoAOJKeHbi b TOHKax (0,532; 0,506) h 
(0,517; 0,512) h o6o3HaHeHbi CHMBOAaMH "x". 

PeineHHe saAaHH AHHeHHOH perpeccHH ([T| a^-h: CTaiHCTHHecKoro 
OD;eHHBaHHa MaccoBOH c|)paKTaAbHOH pasMepHOCTH del anaAHSHpye- 
Mbix KAacTepoB noKasano na pHC.|2] a cooTBeTCTByromne pc — 0,02 h 

Pe + 0,02 AOASM AOCTHJKHMblX ySAOB TOHeHHbie OE,eHKH del paBHbl 1,645 

H 1,884 npn K03c|)c|)HE,HeHTax AeTepMHHaD;HH R^, 6ah3khx k eAHHHE,e: 
0,940 H 0,999. CHMBOAaMH "o" na pHC.|2] BBepxy noKasanbi SMnnpn- 

HeCKHe TOHKH {111 Ti, In Tli) , CnAOniHblMH AHHHSMH — AHHHH perpeCCHH, 

a niTpHXOBbiMH — Hx 0,95-AOBepHTeAbHbie HHTepBaAbi, MeTOAHKa no- 
CTpoeHHS KOTopbix OHHcaHa, HanpHMep, B |4 . 

SaMeTHM, HTO H3-3a orpaHHHeHHOCTH nepKOAa:E,HOHHoro npoE,ecca 

npH AOKpHTHHeCKHX SHaHeHHSX AOAH AOCTHJKHMblX ySAOB p = Pe" 0,02 

cpeAHHH paAHyc AOBepnieAbHoro HHiepBaAa a-ah: noAynaeMOH ahhhh 
perpeccHH OKasbiBaeica snaHHTeAbHO 6oAee innpoKHM, a pacnpeAeAe- 
HHe OTKAOHeHHH SMnHpHHecKHX SHaHeHHH OT TeopeTHHecKHX, cyA^: no 
BceMy, CAa6o cooTBeicTByei rnnoiese o HopMaAbHOM pacnpeAeAeHHH 
oinH6oK. HocAeAHHH bmboa noATBep:w;AaeTCH npn cpaBHHTeABHOM ana- 
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Pmc. 2. AHHeHHbie MOfteAH (sBepxy) h Q-Q rpacJjHKH ocTaTKOB ed (BHHsy) k 
oii;eHKe MaccoBOH cJjpaKTaAbHOH pasMepnocTH dci a^h noKasaHHHX na pHC.[l] 
peaAH3aLi;nH KAacTepoB npH p = — 0,02 (cAeBa) h p = p^ + 0,02 (cnpaBa) 



AH3e KBaHTHAb-KBaHTHAbHblX (Q-Q) rpac|)HKOB OCTaTKOB HOKaSaH- 
HblX Ha pHC.[2]BHH3y. CHMBOAaMH "x" HOKasaHbi cooTBeTCTByioin;He ed 
TeopeTHHecKHe h SMnnpHHecKHe KBaHTHAH, a cnAoniHOH AHHHeH — leo- 
peTHHecKaa KpHBaa HopMaAbHoro pacnpeASAeHHa ocTaTKOB -F'o(e). Ha 
Q-Q rpac|3HKax xopoino bhaho, hto npH p < Pc SMnnpHHecKoe pac- 
npeASAeHHe ocTaTKOB ed 6yAeT chabho OTAHHaTbca ot HopMaAbHoro, 

HTO CymeCTBeHHO CHHJKaeT AOCTOBepHOCTb OD;eHOK c|3paKTaAbH0H pa3- 

MepHOCTH peaAH3aEi,HH KAacTepoB del Ha 3THX pe:«:HMax, He BSHpaa na 

BbicoKHe SHaneHHa K03c|)c|)HIi;HeHTa AGTepMHHai^HH . 

4. CiaTMCTMHecKoe oueHUBaHne xapaKiepucTHK 
Bbi6opKM K/iacrepoB 

Ms Kypca MaieMaTHHecKOH CTaiHCTHKH xopoino HSBecTHO, hto no- 
BbiineHHe AocTOBepnocTH noAynaeMbix OEi,eHOK del AOCTHraeica sa cnei 

nOCTpOeHHa penpeSeHTaTHBHOH Bbl6opOHHOH COBOKynHOCTH, HTO npH- 
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BOAHT K noBbimeHHK) BMHHCAHTeAbHOH CAOJSCHOCTH saAaHH, nponopD;H- 
OHaAbHOMy o6'beMy HcnoAbsyeMoii Bbi6opKH. 

KaK noKasbiBaioT HaniH HeAaBHHe HCCAeAOBaHHH [i], xapaKiepHCTH- 
KH nepKOAaii,HOHHoro npoii,ecca saBHcai He toabko ot pasMepa h THna 
peineTKH, ho h ot BsaHMHoro pacnoAo:«eHHH: na peineiKe ciapiOBoro h 

D;eAeBOrO nOAMHOJKeCTB. HrMMH CAOBaMH pe^b HAGT O CTaTHCTHHeCKOH 
CBaSH paCnpeASAeHHa OTHOCHTeAbHblX "qaCTOT ySAOB nepKOAai^HOHHOH 

peineTKH c xapaKTepncTHKaMH Bbi6opo"qHOH coBOKynnocTH KAaciepoB. 
TorAa, AAa HaxojKAeHHa OEi,eHKH MaccoBOH c|)paKTaAbHOH pasMep- 

HOCTH no Bbl6opKe nepKOAai^HOHHblX KAaCTepOB MOJKHO BOCnOAbSO- 
BaTbCH MeTOAOM, npeAAO:!KeHHbIM B HeCKOAbKO APyrOM KOHTeKCTe B 

pa6oTe fl]. 3tot MeioA HcnoAbsyei OTHOCHTeAbHbie nacTOTbi ysAOB 

B KaneCTBe BeCOBblX K03c|)c|)HE,HeHT0B, HTO nOSBOAaei HaXOAHTb CTa- 

THCTHHecKyK) OE,eHKy pasMepHOCTH nepKOAaD;HOHHoro KAacTepa cpasy 
AAS BceH Hx coBOKynnocTH. 

HpHMeHHTeAbHO K AaHHOH saAaHe MaccoBaa c|)paKTaAbHaH: pasMep- 

HOCTb Bbl6opKH KAaCTepOB dji 6yAeT OnpeAeASTbCa KaK K03c|)43HEi;HeHT 

AHHeHHOH perpeccHH AorapHcJjMa OTHOCHTeAbHbix HacTOT ysAOB Vi , no- 
KpbiBaeMbix KBaApaTOM TeKymero pasMepa , k AorapHc|3My SToro pas- 
Mepa (Inri, Invi): 



TAB Cbi — MHHZMHSHpyeMbie MeTOAOM HaHMeHbinnx KBaApaTOB otkao- 
HeHHS SMnnpHHecKHX ToneK ot ahhhh perpeccHH. noAo6HbiH nepexoA 
BnoAHe npaBOMepen, TaK KaK npn paBHbix o6'beMax Bbi6opKH cpeAHne 
SHaHeHHH a6coAK)THbix HacTOT ysAOB nepKOAHE,HOHHOH peineTKH {ni) 
cooTBeTCTByioT HX OTHOCHTeAbHbiM HacTOTaM Vi , HTO B HpeAeAe npHBO- 

AHT K HAeHTHHHOCTH MaTeMaTHHCCKHX OSCHAaHHH ODjeHOK HapaMBTpOB 

del H dbi MOAeAeH h (|2]|. 

Ha pHC.|3]noKa3aHbi pacnpeAeAeHHH OTHOCHTeAbHbix nacTOT ysAOB 
penieTKH Vi a^-h: Bbi6opo"qHbix coBOKynnocTeH o6'beMOM 500 KAacTe- 
poB, CTapTOBoe noAMHo:«ecTBO KOTopbix pacnoAo:«eHO b ii;eHTpaAbHOH 
TOHKe o6AacTH (0,5; 0,5) h o6o3Ha"qeHO chmboaom "o". C yqeTOM h30- 

TpOHHOH HOCTanOBKH SaAaHH E,eHTpbI CHMMeTpHH nOKpbIBaiGIIi;HX MHO- 

:«ecTB, o6o3HaHeHHbie na pHc.js] CHMBOAaMH "x", 6yAyT coBnaAaTb co 

CTapTOBbIM MHO:!KeCTBOM. 

PenieHHe saAann AHHeiiHOH perpeccHH AAa CTaTHCTHHecKoro OEi;e- 
HHBaHHa MaccoBOH c|)paKTaAbHOH pasMepHOCTH dbi anaAHSHpyeMbix 
KAacTepoB noKasaHO b BepxHeM p^Ay na pHC.|4] a cooTBeTCTByiomHe 
Pc — 0,02 H pc + 0,02 AOASM ToneHHbie oii,eHKH dbi paBHbi 1,397 h 1,827 



k 






i=l 



0.0 0.2 0.4 0.6 0.8 x 



0.0 0.2 0.4 0.6 0.8 x 



Pmc. 3. THnHHHbie Bbi6opKH KAacTepoB npH nepKOAHLi;HH H3 (0,5; 0,5) na 
KsaApaTHoii HSOTponnoH penieTKe npn p = p^ — 0,02 (cAesa) h p = + 0,02 
(cnpasa) 

npH K03c|)c|)HE,HeHTElX AeTepMHHaDjHH E? , HpesBMHaiiHO 6ah3kzx k eAH- 
HHD;e: 0,991 h 0,999. CHMBOAaMH "o" na pHC.|4]noKa3aHbi SMnnpHHecKHe 
TOHKH (lnri,lnvi), cnAomHbiMH ahhhsmh — ahhhh perpeccHH, a niTpz- 

XOBblMH — HX 0,95-AOBepHTeAbHbie HHTepBaAM. 

Ein;e oahhm pesyAbTaiOM BbiineonHcaHHoro noAxoAa HBAseTCH no- 
CTpoeHHe cooTBeTCTByromHX pc — 0,02 h pc + 0,02 aoasm aocthjjkhmbix 
ysAOB 0,95-AOBepzTeAbHbix HHTepBaAOB MaccoBOH c|)paKTaAbHOH pa3- 
MepHOCTH dji Bbi6opo"qHbix coBOKynHOCTeH Io,95(<i6i), KOTopbie 6yAyT 
paBHbi (1,311; 1,484) h (1,791; 1,863). 

SaMeTHM, HTO npH AOKpHTHHeCKOM SHaneHHH AO-A.H AOCTHaCHMblX 

ysAOB p = Pc — 0,02 paAHyc AOBepHieAbHoro HHiepBaAa no-npe:!KHe- 
My BABoe 6oAbniHH, a pacnpeAeAeHHe OTKAOHeHHH aMnnpHHecKHX to- 
HeK OT AHHHH perpeccHH xyTKe cooTBeiCTByeT rnnoTese o HopMaAbHOM 
pacnpeAeAeHHH oinH6oK, no cpaBHeHHio co CBepxKpHTHHecKHM pejKH- 

MOM p = Pc + 0,02. OAHaKO, CpaBHHTeAbHblH aHaAHS Q-Q rpac|)HKOB 

ocTaTKOB Cbi, npHBeAeHHbix Ha pHC.|4] BHHsy, noKasbiBaei, hto /\dJKe 
npH p < Pc SMnnpHHecKoe pacnpeAeAeHHe ocTaiKOB en OKasbiBaeTca 

6aH3KHM K HOpMaAbHOMy, HTO B n,eAOM nOSBOAaei rOBOpHTb O AOCTO- 
BepHOCTH OD;eHOK (JipaKTaAbHOH paSMepHOCTH Bbl6opOK KAaCTepOB df,i 

Ha Bcex pejKHMax. KpoMe Toro, h3 o6in;HX coo6pa:!KeHHH acHO, hto 
c pocTOM AOAH AOCTHJKHMbix ysAOB p — )■ 1 MaccoBas c|)paKTaAbHaa 
pasMepHOCTb dbi 6yAeT BospacTaib, cipeMscb k CBoeMy npeAGAbHOMy 
SHaneHHio dn 2. 
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5. 3aK/iK)HeHMe 



HocTpoeHHe penpeseHTaTHBHbix eeKTopoB (lnri,lnni) a-ah: OTAeAB- 

HblX peaAH3aD;HH KAaCTepOB B03M0JKH0 AHinb AAa KpHTHHeCKHX H CBepX- 

KpHTHHecKHX AOAeH AocTHJKHMBix ysAOB p ^ Pc- HpeAAaraeMBiH Me- 
TOA HcnoAbsyeT pacnpeAeAeHHe OTHOCHTeABHBix nacTOT ysAOB peineT- 
KH Vi H o6ecneHHBaeT KoppeKTHBiH yneT KAacTepoB MaABix pasMepoB b 

BBl6opOHHOH COBOKynHOCTH, HTO nOSBOASeT nOAynaTb CTaTHCTHHeCKHe 

oii;eHKH, 6oAee aAeKBaTHBie HCCAeAyeMBiM aBAeHHSM. 

Ein;e oahoh Ba:«HOH oco6eHHOCTbK3 npeAAo:!KeHHoro MeiOAa hbas- 
eTca cymecTBeHHoe coKpameHHe ipyAoeMKOCTH BbiHHCAeHHH sa cneT 
HCKAKJHeHHa Heo6xoAHMOCTH peineHHa saAaHH perpeccHH AAa Ka:!KAOH 
peaAH3aEi,HH KAaciepa. BnoAHe oneBHAHO, hto yKasaHHaa MeioAHKa 

npHMeHHMa AAH: nOAyneHHa AOCTOBepHblX H BblHHCAHTeAbHO 3c|3c|3eK- 

THBHbix OD;eHOK 6oAbinHHCTBa CTaTHCTHHecKH ycTOHHHBbix xapaKTepH- 
CTHK nepKOAaujHOHHbix KAacTepoB. Bce 3T0 nosBOAseT roBopHTb o no- 
AesHOCTH onHcaHHoro noAxoAa A^a noBbiineHHS 3c|3c|3eKTHBHOCTH npn- 
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MeHeHHS nepKOAaii;HOHHBix MOAGAeH KaK B TeopeTHHecKHX, TaK H B 

npHKAaAHblX HCCAeAOBaHHSX. 
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